I
nhaled corticosteroids are considered one of the first line treatments for patients with persistent asthma. 1 2 These agents have proven efficacy in asthma, improving lung function and reducing asthma exacerbations, and their anti-inflammatory effects in the lungs are well established. [3] [4] [5] Nonetheless, many patients receiving inhaled corticosteroids continue to experience asthma symptoms, possibly because corticosteroids do not completely inhibit the synthesis and release of cysteinyl leukotrienes in the lungs. 6 7 The cysteinyl leukotrienes LTC4, LTD4, and LTE4 induce many of the pathophysiological changes present in the lungs of patients with asthma, including airflow obstruction, mucus secretion, reduced mucociliary clearance, and inflammatory cell infiltration. 8 9 Antileukotriene drugs prevent provoked asthmatic responses and ameliorate asthma symptoms, improve lung function, and reduce β agonist use in patients with persistent asthma. 10 Montelukast, a cysteinyl leukotriene type 1 (CysLT1) receptor antagonist, has been found to reduce airway eosinophilic inflammation in patients with chronic asthma. 11 The anti-inflammatory effects of inhaled corticosteroids and montelukast may be complementary, as shown in previous studies in adults 12 and children. 13 These studies used lung function improvements as the predefined primary end point; there are no published studies of montelukast using reductions in asthma exacerbations as a primary end point, and this is a prominent goal of asthma treatment in national and international guidelines. 1 2 The purpose of this 16 week randomised controlled study was to evaluate the efficacy of adding oral montelukast to a constant dose of inhaled budesonide for treating adult patients with mild to moderate asthma. Our hypothesis was that montelukast treatment would provide additional benefit and be safe and well tolerated for symptomatic asthmatic patients receiving inhaled budesonide, as measured by a reduction in the percentage of days of asthma exacerbations.
METHODS

Study design
This placebo controlled, randomised, parallel group study, conducted at 80 hospital centers in Spain, comprised a 2 week single blind placebo run in period and a 16 week double blind treatment period. Throughout the study all patients received a constant dosage of inhaled budesonide (Budesonide Turbuhaler, Astra, Lund, Sweden; 400-1600 µg/day administered twice daily). After the 2 week run in period, patients were randomly assigned, according to a central computer generated schedule, to receive concomitant montelukast 10 mg film coated tablets or matching placebo once daily at bedtime, irrespective of food. Treatment assignments (1:1) were stratified according to site and three budesonide dose levels (400-800 µg/day, 801-1200 µg/day, and 1201-1600 µg/day). Participants, investigators, clinical monitors, and data coordinators were all blinded to treatment assignment. Patients used an inhaled short acting β agonist (salbutamol) as needed. The use of systemic corticosteroids, long acting antihistamines, and other antiasthmatic medications was not permitted.
Patients
Patients enrolled in the study were non-smoking male and female asthmatic outpatients aged 18-70 years who had been treated with inhaled corticosteroids at a clinically stable dose equivalent to budesonide 400-1600 µg/day for at least 8 weeks. Eligible patients had a forced expiratory volume (FEV 1 ) of at least 55% of the predicted value and evidence of reversible airway obstruction (increase of at least 12% in FEV 1 from the baseline value). During the 2 week run in period patients were required to have a minimum total daytime asthma symptom score of 64 (out of a possible maximum score in 14 days of 336) in addition to using a mean of at least 1 puff/day of β agonist. Women of childbearing age were required to have a negative pregnancy test (urine β-human chorionic gonadotropin) at screening and to use an appropriate contraceptive from 2 weeks before treatment until 14 days after the end of the study.
The study protocol was approved by each local ethical committee and all participants gave written informed consent.
Evaluations
All patients were issued a validated diary card for recording daily daytime asthma symptom scores, nocturnal awakenings, study medication use including as needed β agonist, morning and evening peak expiratory flow rate (PEFR), and the occurrence of asthma attacks. Daytime symptoms were evaluated each night before bed, and night time symptoms were evaluated in the morning on rising using validated measurement scales.
14 Spirometric tests were performed at screening, at randomisation, and on completion of the study according to standardised procedures. 15 16 Asthma specific quality of life was assessed before randomisation and at the end of the 16th week of treatment or on discontinuation of the study using a validated questionnaire containing 32 questions graded from 0 (worst response) to 6 (best response), evenly divided among four domains (activity, symptoms, emotions, and environment) 17 ; the mean numerical response was calculated for each domain and for all domains. At the end of treatment patients and investigators also rated global asthma status relative to that on entering the study using a 7 point scale ranging from 0 (very much better) to 3 (unchanged) to 6 (very much worse).
Safety evaluations included adverse event reporting, physical examinations, 12 lead electrocardiograms, recording of vital signs, and clinical laboratory testing. The pregnancy test was repeated before randomisation and at the end of the study for women of childbearing age.
Statistical methods
All analyses were performed for the intention-to-treat patient population that included all randomised patients who had a baseline and at least one post-treatment assessment. The prespecified primary efficacy end point was the percentage of asthma exacerbation days, defined by Laviolette et al 12 as days when any of the following occurred: awake all night (awake all night or recurrent episodes of awakening), increase from baseline in symptom score of >50%, increase from baseline in β agonist use of >70% (minimum increase 2 puffs/day), decrease from baseline of >20% in morning PEFR, morning PEFR <180 l/min, or an asthma attack (unscheduled medical care for asthma). Post hoc analyses were performed using two alternative definitions of an asthma exacerbation day, the first similar to that outlined by Wilding and coworkers 18 and by Chan-Yeung and coworkers 19 -namely, a day when any of the following occurred: an asthma attack or, on two consecutive days, nocturnal waking, increase from baseline of more than 50% in symptoms score, use of at least 4 puffs/day of β agonist, decrease from baseline of more than 30% or more than 100 l/ min in PEFR, or daily variability of more than 20% in PEFR. The second definition of an asthma exacerbation day was similar to that used by Pauwels et al for a mild exacerbation 20 namely, a day when any of the following occurred: decrease from baseline of more than 20% in morning PEFR, increase from baseline in β agonist use of at least 3 puffs, or nocturnal waking because of asthma (single isolated days of exacerbations were not counted using this definition).
A secondary end point was the number of asthma free days, defined as a day when all of the following occurred: no nocturnal waking, use of two puffs or less of β agonist, no use of oral corticosteroids, and no unscheduled use of medical care for asthma. Other prespecified secondary end points were the daily use of β agonist and asthma specific quality of life. Tertiary end points were as follows: morning PEFR, daytime symptom score, discontinuations secondary to asthma, FEV 1 , and patient and physician global evaluations.
All patients, investigators, clinical monitors, and data coordinators were blinded throughout the study to the outcome measures of asthma exacerbation days and asthma free days. The percentages of asthma exacerbation days and asthma free days were non-normally distributed so the median and 95% confidence intervals (CI), calculated according to the method of Gardner and Altman, 21 were used as the central measurement of data in both groups. The two sample median test attributed to Mood 22 and the corresponding distribution-free CI for the difference between the two treatment groups were used to assess the treatment effect by non-parametric methods. The Breslow-Day test 23 was used to assess the homogeneity of the treatment levels. The proportions of asthma exacerbation days and of asthma free days were calculated from the total number of follow up days in each treatment group. From these proportions the absolute risk reduction, relative risk, reduction in relative risk, and corresponding 95% CI were also calculated using the Wald method. 23 The reciprocal of the absolute risk reduction-namely, the number needed to treat (NNT)-was then obtained for each end point (asthma exacerbation and asthma free days). The NNT is thus defined as the number of treatment days with montelukast needed to prevent either an asthma exacerbation day or a non-asthma free day (to gain an asthma free day).
For those efficacy end points with a baseline value, the mean changes from baseline and 95% CI during 16 weeks of treatment were computed. An analysis of variance (ANOVA) model containing terms for treatment, study centre, and dose of inhaled budesonide was used to evaluate between group differences and to construct the 95% CI for the least square (LS) means and the differences in LS means. The frequency of discontinuation secondary to asthma was compared between treatment groups using Fisher's exact test. Patient and physician global evaluations were analysed using the ANOVA model and by reducing the 7 point scales into three categories of better (score of 0-3), unchanged (4), and worse (5-7). The proportion of patients in each category according to treatment group was summarised and tested using the Cochran-MantelHaenszel test, controlling for dose level where applicable.
Summary statistics were calculated for baseline characteristics of the two treatment groups, as well as for changes from baseline in laboratory values and vital signs. Adverse experiences were collected according to frequency of occurrence and the proportion of patients having any adverse experience was compared between treatment groups using Fisher's exact test.
Prestudy power calculations yielded a sample size of 546 patients, equally divided between placebo and montelukast treatment groups, to have 90% power (at α=0.05, two sided test) to detect a 5% difference, assuming a standard deviation of 18% between treatment groups in the percentage of asthma exacerbation days.
RESULTS
Patients
Of 846 patients evaluated for inclusion in the study, 639 (76%) were randomly assigned to receive double blind treatment ( fig  1) . Of these 639 randomised patients, 573 (90%) completed the 16 week follow up planned for the study. Reasons for not randomising patients and for discontinuing patients before the planned 16 week follow up are shown in fig 1. Primary end point data were available for 98% of randomised patients, including 308 of 313 (98%) in the placebo group and 317 of 326 (97%) in the montelukast group.
Mean baseline characteristics were similar for randomised and non-randomised patients. For randomised patients, mean baseline characteristics were comparable for the two treatment groups (table 1) . Approximately two thirds of patients in each treatment group received the lowest dose of budesonide (400-800 µg/day) and almost one third received the highest dose (1201-1600 µg/day). The mean baseline FEV 1 was 81% predicted in both treatment groups.
Efficacy
Treatment with montelukast produced a significant reduction of 35% in the percentage of asthma exacerbation days compared with placebo in patients receiving concomitant budesonide (table 2) . These results were independent of the budesonide dose level (p=0.67).
Our findings were consistent in post hoc analyses using the two alternative definitions, with reductions of 37% (first definition) and 32% (second definition) in the percentages of exacerbation days in the montelukast group compared with the placebo group (p=0.05 and p=0.07, respectively). Using the first definition, 18 19 the median percentage of asthma exacerbation days during treatment was 13.4% (95% CI 9.9 to 18.0) in the montelukast group and 21.1% (95% CI 15.7 to 28.2) in the placebo group. With the second definition 20 the median percentage of asthma exacerbation days during treatment was 8.9% (95% CI 6.3 to 12.2) in the montelukast group and 13.0% (95% CI 9.7 to 18.2) in the placebo group.
The median percentage of asthma free days was 56% higher in the montelukast group than in the placebo group (p=0.001; fig 2, table 2 ). These results were also independent of the budesonide dose level (p=0.70).
The risk of an asthma exacerbation day or a "day not free of asthma" was lower in patients receiving montelukast than in those receiving placebo. Montelukast treated patients had a total of 9802 exacerbation days and 16 281 days not free of asthma out of 36 088 treatment days whereas the placebo treated patients had 11 930 exacerbation days and 18 884 days not free of asthma out of 34 318 treatment days. Patients treated with montelukast therefore had a relative risk (RR) of an asthma exacerbation day of 0.78 (95% CI 0.76 to 0.80) and an RR of a day not free of asthma of 0.82 (95% CI 0.81 to 0.83). Lost to follow up: 9
Not randonised: 207
Included in main analysis: 317
Randomisation after 2 week placebo run in: 639
Registered or eligible patients: 846 BMI=body mass index; FEV 1 =forced expiratory volume in 1 second; PEFR=peak expiratory flow rate. All patients were also receiving inhaled budesonide by Turbuhaler 400-1600 µg/day. *Forty four (14%) and 35 (11%) patients in the placebo and montelukast groups, respectively, received 400 µg/day. †Daytime asthma symptom score was the mean of scores to four questions, each rated on a scale from 0 (best) to 6 (worst).
The relative reduction in risk (RRR) of an asthma exacerbation day was 21.9% (95% CI 20.1 to 23.6) for patients receiving montelukast. Similarly, the RRR for a "day not free of asthma" was 18.0% (95% CI 16.8 to 19.2) for patients receiving montelukast. The number of days needed to treat (NNT) with montelukast to avoid one exacerbation day was 13, and the NNT to avoid one day not free of asthma-that is, to gain an asthma free day-was 10.
The results for other end points are summarised in tables 2 and 3. Patients receiving concomitant treatment with montelukast had significantly fewer nocturnal awakenings and showed significantly greater improvements in β agonist use and morning PEFR. The effect of montelukast on β agonist use was evident within the first day of treatment. The decrease from baseline in β agonist use was significantly lower in the montelukast group on the first day compared with the placebo group (p=0.04, fig 3) and remained consistent over the 16 weeks of treatment.
Improvements in daytime asthma symptom scores (fig 4) , asthma specific quality of life scores, and FEV 1 were numerically greater in the montelukast group but did not reach statistical significance compared with improvements in the placebo group (table 3) . Only six patients (three in each group) discontinued treatment because of worsening asthma.
Results for the global evaluations were similar for the two treatment groups. Asthma status was rated as better during the study by 83-84% of patients in both groups, 12% rated it unchanged, and 4-5% rated it worse. Seventy six percent of physicians rated the patient's asthma as better, 19% as unchanged, and 5% as worse for both treatment groups.
Safety
The overall incidence of adverse experiences was similar in the two treatment groups (table 4). Raised transaminase levels (>2 times above the upper limit of normal) occurred in a similar proportion of patients in both groups. Eight patients in the placebo group and six in the montelukast group discontinued treatment because of clinical adverse events (three in each group because of worsening asthma). No patient withdrew from the study because of laboratory adverse events.
DISCUSSION
The addition of montelukast to budesonide Turbuhaler (400-1600 µg/day) improved asthma control for symptomatic First 21 days in active treatment 15 18 21 Placebo p = 0.05 Montelukast Montelukast + budesonide for asthma 207
www.thoraxjnl.com group.bmj.com on April 20, 2017 -Published by http://thorax.bmj.com/ Downloaded from patients with mild to moderate asthma, as measured by the significantly lower percentage of asthma exacerbation days compared with the placebo group during the 16 week study. Patients receiving concomitant montelukast experienced a decrease of 35% in asthma exacerbation days and a 56% increase in the percentage of asthma free days compared with those receiving placebo. Moreover, the need for β agonist reliever therapy, nocturnal awakenings, morning PEFR, and daytime asthma symptoms showed improvements in the montelukast treated patients. These improvements occurred despite the fact that patients had a mean baseline FEV 1 of 81% predicted, indicating that patients receiving treatment with inhaled corticosteroids and with an FEV 1 close to normal who remain symptomatic may need further control of asthmatic inflammation because of a lack of effect of inhaled corticosteroids on leukotrienes. 6 7 Our findings suggest that the increase in asthma free days and the decrease in asthma exacerbation days with concomitant montelukast therapy can better detect improvements in control of asthmatic inflammation and thus may be a more sensitive clinical measure of inflammation control than changes in FEV 1 .
To understand better the clinical meaning of these results, we expressed our data in terms of the number of days needed to treat with montelukast to prevent one asthma exacerbation day or to gain one asthma free day. Our results showed that the addition of montelukast to budesonide in patients with mild to moderate asthma prevented one asthma exacerbation day and provided one asthma free day every 13 and 10 consecutive days of treatment, respectively. This is the first published study of montelukast to use asthma exacerbation days as the primary end point. Asthma exacerbation days and asthma free days are clinically relevant end points that reflect the extent of asthma control experienced by patients on a daily basis, as well as the goals of asthma treatment according to national and international consensus guidelines. 1 2 According to these guidelines, asthma treatment should aim to reduce or eliminate chronic symptoms and asthma exacerbations, minimise the need for β agonist reliever therapy, permit normal activity levels, and maintain nearly normal lung function. Our definition of an asthma free day corresponds to the guideline goals of treatment and is similar to that of the episode free day proposed by Sculpher and Buxton 24 -namely, a day when there is an absence of asthma attacks, need for rescue medication, sleep disturbance caused by asthma, or an adverse event. With regard to the definition of an asthma exacerbation day, several definitions have been published in the literature which differ from one another, making it difficult to compare the results from different studies using this end point. We tested our findings with post hoc analyses using two alternative definitions of asthma exacerbation days and found the effects of montelukast treatment to be consistent under the different definitions, with reductions in exacerbation days of 37% and 32%, respectively, compared with placebo. [18] [19] [20] Patients received a constant dose of inhaled corticosteroids for at least 8 weeks before enrollment in the study and the same constant dose of inhaled budesonide during the 18 week study period. Patients were on different constant doses of inhaled budesonide (400-800 µg/day, 801-1200 µg/day, and 1201-1600 µg/day) and the mean baseline FEV 1 was 81% predicted. The efficacy of concomitant montelukast was evident at both low and high budesonide doses, as improvements in asthma exacerbation days and asthma free days were independent of budesonide dose.
Other studies have shown the complementary activity of antileukotrienes with inhaled corticosteroids in patients with lower mean baseline FEV 1 values. In one study patients receiving high doses of inhaled corticosteroids (1000-4000 µg/day beclomethasone or equivalent) with a mean baseline FEV 1 of 63.5% predicted showed improved pulmonary function and asthma symptoms, as well as a lowered risk of asthma exacerbations, when a high dose of zafirlukast (80 mg/day) was added to the treatment regimen. 25 Previous montelukast studies using FEV 1 as a primary end point have shown that montelukast provides additional asthma control for adults receiving inhaled beclomethasone 400 µg/day 12 and children receiving inhaled budesonide 400 µg/day by Turbuhaler. 13 In these randomised controlled studies the mean baseline FEV 1 values were 71.0% and 77.7% predicted, respectively, and asthma exacerbation days were significantly lower for montelukast treated patients (by 25% and 23%, respectively). Moreover, in both studies concomitant montelukast and inhaled corticosteroid treatment produced additive effects on peripheral blood eosinophil counts, with significantly lower counts than on corticosteroid alone, which suggests that corticosteroids and leukotriene receptor antagonists may have complementary anti-inflammatory activity. This complementary activity of montelukast may allow for the tapering of inhaled corticosteroid doses in stable patients while maintaining asthma control, as shown in a study by Löfdahl et al. 26 In our study montelukast treated patients experienced symptomatic improvements, particularly in terms of decreased nocturnal waking because of asthma; 74% (three of four patients) in this group slept all night during the study. The improvements in FEV 1 during the study period were minimal and were similar in the two treatment groups; however, this is not an unexpected finding because mean baseline FEV 1 was close to normal (mean 81% predicted) in these patients who were receiving treatment with inhaled corticosteroids. There were no differences in the asthma specific quality of life scores between the groups, which may be explained by the large variability in data as shown in the standard deviation values. International consensus guidelines have proposed antileukotrienes as an alternative to long acting β agonists for use as concomitant treatment with inhaled corticosteroids for patients with step 3 (moderate persistent) asthma. 1 The NAEPP guidelines propose antileukotrienes as first line treatment for patients with step 2 (mild persistent) asthma. 2 Antileukotrienes may have advantages over inhaled long acting β agonists as additive treatment with corticosteroids, including an established anti-inflammatory activity 11 that is different from, yet complementary to, that of inhaled corticosteroids (which do not reduce leukotriene production) and which long-acting β agonists have not demonstrated in vivo. [27] [28] [29] [30] Other advantages may be the absence of tolerance to their bronchoprotective effects [31] [32] [33] [34] [35] [36] [37] and the possibility that better patient compliance may be achieved with oral medications. 38 There is little published information comparing antileukotrienes and long acting β agonists when concomitantly administered with inhaled corticosteroids. Two studies have shown that salmeterol was superior to montelukast when added to inhaled corticosteroids in terms of PEFR (primary end point), symptom control, and supplemental salbutamol use. 39 40 Given the fact that salmeterol can be expected to have better bronchodilating properties than montelukast and because of the potential limitations of these studies, 41 these results are neither surprising nor conclusive. There is a need for direct comparisons of antileukotrienes and long acting β agonists as complementary therapy with inhaled corticosteroids that focus on other sensitive clinical end points to measure asthma inflammation control such as asthma exacerbations and asthma free days.
The strengths of this study include its large size, the wide age range of enrolled patients, and the range of doses of inhaled budesonide, all features that make the results more readily applicable to daily clinical practice. A possible limitation could be that the patient eligibility criteria, as in other clinical trials, may have selected a specific group of asthma patients. However, it should be noted that the results were consistent across all different doses of inhaled budesonide, even though patients entered the study receiving the dose of inhaled corticosteroid that was considered adequate for them for at least the previous 8 weeks. Moreover, the additive effects of montelukast were clinically and statistically significant despite evidence of a large placebo effect, especially with regard to global evaluations. This placebo effect, often evident in clinical trials of asthma treatment, 42 43 may result from the frequently repeated disease assessments and better adherence to treatment that occur in a clinical trial.
Montelukast was well tolerated with safety findings similar to those with placebo. The incidence of adverse events and of withdrawal because of an adverse event was similar in the two treatment groups.
In conclusion, for patients with mild airway obstruction and persistent asthma symptoms despite treatment with budesonide in doses of 400-1600 µg/day by Turbuhaler, concomitant treatment with montelukast provides significant additional benefit and is well tolerated. Improved asthma control is evident in the increased percentage of asthma free days, the decreased percentage of asthma exacerbation days, and decreased β agonist use. ............................................................................................ 
LETTERS TO THE EDITOR Unusual lung consolidation in SLE
Pulmonary manifestations of systemic lupus erythematosus (SLE) include acute lupus pneumonitis, chronic interstitial pneumonitis, diaphragmatic dysfunction, atelectasis, pulmonary vascular disease, upper airway dysfunction, and bronchiolitis obliterans. 1 Pneumonia due to infection also develops because infection is a major cause of death of patients with SLE. 2 3 Here, we report a patient with SLE who suffered from an ambulatory lung consolidation devoid of pathogens.
A 61 year old woman with SLE had been treated with 10 mg prednisolone every other day since 1990 without deterioration in the disease. She had complained of cough, nonpurulent sputum, and fever once or twice a month since September 1998 which resolved spontaneously within a few days. In October 1999 she was first admitted to hospital with a lung consolidation and an ambient faint infiltrate over the left S4 and S6b on the chest radiograph and computed tomographic (CT) scan (fig 1A, D) . She had pancytopenia, increased levels of C reactive protein and LDH, a high titre of anti-double strand DNA antibody, and decreased levels of complement titres. Analysis of bronchoalveolar lavage fluid and histopathological examination of transbronchial lung biopsy specimens showed an increased number of lymphocytes with a low CD4/CD8 ratio. The presence of neither microorganisms nor granulomas was confirmed. She was discharged because the consolidation was reduced (fig 1B, E) . In March 2000 she had another bronchoscopic examination because of deterioration of the consolidation ( fig  1C, F) but the results were the same as in 1999. For the purpose of further examination we conducted a partial lung resection. The affected lung tissue histopathologically showed a non-specific inflammatory nodule which consisted of lymphocyte dominant inflammatory cell infiltration, lymph follicle formation, fibrosis, fibrin exudation, a thickened alveolar septum, and collapsed alveoli without infectious microorganisms or malignant cells. Removal of the affected lung tissue resulted in improvement in symptoms and abnormal data.
Non-specific inflammatory nodules might occur as a complication of SLE, and a surgical intervention should be considered to diagnose and treat the disease.
Atypical mycobacterial infection, starvation and effect of BCG vaccination on tuberculin skin test
Wang et al 1 are right when they underline the need to adjust for confounding variables when analysing the results of a tuberculin skin test (TST) survey, but they are oversimplistic when, using surveys done in many countries worldwide, they study only the effect of the BCG vaccination on the TST results. The authors did not discuss the rate of atypical mycobacterial infection in a population, an important confounding factor that drives up the rate of tuberculous infection, because atypical mycobacteria crossreact with Mycobacterium tuberculosis. Unlike Wang et al, at least one TST survey included in the metaanalysis, done in Kenya, 2 adjusted for the rate of atypical mycobacterial infection. A study performed in the Netherlands on army recruits which double tested for both M tuberculosis and atypical mycobacteria showed that 48% of the reactors with indurations in the range 10-15 mm and 16% with indurations >10 mm were classified as false positive. 3 There was no interaction between BCG and TST as long as the recruits were not BCG vaccinated. False positives were then excluded from the latent tuberculosis infection treatment.
Another confounding factor in this metaanalysis is pooling together TST results from surveys performed in populations during the post-war period of starvation 4 with those from developed countries without considering the effect of a low calorie diet on the TST results. Only 3-4 months after BCG vaccination the rate of apparent TST conversion in malnourished children may be as low as 23% compared with 85% in well nourished children. 5 The rate of atypical mycobacterial infection might therefore have been confused for the TST positivity due to BCG vaccination, while the effect of BCG vaccination on the rate of TST positivity was underestimated in starving populations.
The author did not need financial support to write this letter and does not have any material interest in the subject. If you have a burning desire to respond to a paper published in Thorax, why not make use of our "rapid response" option? Log on to our website (www.thoraxjnl.com), find the paper that interests you, and send your response via email by clicking on the "eLetters" option in the box at the top right hand corner.
M-S Jalba
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Improving surgical resection rates in lung cancer without a two stop service
In 1998 the Papworth Thoracic Oncology Unit published their data from the first year of a two stop clinic. By this means they improved their surgical resection rates for patients with non-small cell lung cancer (NSCLC) from 10% to 25%.
1 This paper is quoted as the benchmark for surgical resection in the UK. In 1998 the surgical resection rate for patients with NSCLC in Hammersmith Hospitals Trust was 4.7% (three of 64 patients). In March 2000 we set up rapid access clinics to assess both patients with abnormal chest radiographs and urgent GP referrals. In accordance with the National Service Framework (NSF), 2 multidisciplinary team meetings (MDTM) between respiratory medicine, radiology, cardiothoracic surgery, oncology and palliative medicine were established.
From April 2000 inpatients and outpatients with a chest radiograph suspicious for lung cancer were referred directly from radiology to one of two rapid access clinics within the Trust. Local GPs, outpatient departments, and the emergency department also referred patients. There were no tertiary referrals. All patients were given appointments within the 2 week time period required by the NSF. Patients were told they were being investigated for an abnormal radiograph and would need further investigation with a CT scan and may require a bronchoscopy (FOB) and/or fine needle aspiration/biopsy (FNAB). Written information was given at that point regarding CT scanning, FOB, and FNAB. Staging and tissue diagnosis was completed within 2 weeks.
All results were reviewed in the MDTM and management plans were made and recorded. Following the MDTM, patients were reviewed in a joint clinic with the Macmillan nurse and introduced to either the oncologist or the thoracic surgeon. All data on every aspect of the patient's management were collected prospectively.
From 1 April 2000 to 31 March 2001 194 patients were seen (118 men). In 100 patients cancer was the most likely diagnosis (56 men and 44 women, mean age 67 years, range 26-95). Six patients declined further investigation. 94 (95%) patients had a finite histological diagnosis: 84 primary lung cancers, three secondary lung cancers, two carcinoid tumours, two Hodgkin's disease, and three mesothelioma.
Of the 84 patients with lung cancer, 14 had small cell carcinoma and 70 had NSCLC. Of the 70 patients with NSCLC, 20 (28.5%) were referred for thoracotomy (11 men, mean age 64 years, range 48-81). Nineteen patients (27% of NSCLC; 23% of the whole cohort) had a successful resection, 17 lobectomies (stages 5Ia, 3Ib, 3IIa, 3IIb and 3IIIa) and two pneumonectomies (stages IIIb and Ia). One patient (5%) had a failed thoracotomy due to a cardiac event. In five cases (all Ia) the chest radiograph had been taken routinely before another operative procedure and three (Ia and IIIa) were routine outpatient radiographs in asymptomatic patients. There were no postoperative deaths. Two patients (pIIIa) subsequently died at 9 and 11 months, respectively. Currently, the 1 year survival rate for the whole cohort of patients with proven lung cancer is 46%.
With no additional resources we have successfully implemented the lung cancer NSF and have significantly improved our surgical resection rates from 4.7 % in 1998 to 27% of patients with NSCLC and 23% of our whole lung cancer cohort. This is equivalent to the benchmark series for surgical resection in the UK but, unlike that series, none of the patients were tertiary referrals.
1 Our large increase in resection rate was not due to a more aggressive surgical approach as 80% of the cases were stage IIb or better, and our failed thoracotomy rate of 5% is similar to other series. 1 We have shown that, without the resources to establish a two stop service we have still established a rapid and effective patient pathway culminating in an MDTM and joint clinic. This has produced resection rates considerably better than those previously achieved and a 1 year survival rate that compares very favourably with published UK survival figures. 
Publication of complex dataset
In the April 2002 issue of Thorax we published a paper on airway inflammation, basement membrane thickening and bronchial hyperresponsiveness in asthma. 1 In this study we examined the effects over 12 months of inhaled corticosteroid therapy on reticular basement membrane thickening in asthmatic airways and how this may influence airway hyperresponsiveness.
Shortly before, at the end of 2001, we also published a paper in the American Journal of Respiratory and Critical Care Medicine 2 which dealt with the baseline data on reticular basement membrane thickness for the same group of patients. The analysis dealt with the relationship between reticular basement membrane thickness, fixed airflow limitation, and a novel test of airway distensibility.
The existence of the respective papers was made clear to and discussed with the respective editors during each editorial process. The review process was long and exhaustive, continuing over many months. Mainly because of the temporal overlap of the two review processes, the paper in the American journal is not referenced in the Thorax paper.
Because of the increased sensitivity about potential for duplicate publication, 3 4 we wish to make clear to the Thorax readership the existence of the two papers from the same study, although the overlap between them is small and explicit, and the analyses contained within each quite distinct. With hindsight, the joint source of these data should have been acknowledged in the published paper.
E H Walters
Department of Clinical Sciences, University of Tasmania Medical School, Hobart, Tasmania 7001, Australia; haydn.walters@utas.edu.au
Successful treatment of BALT lymphoma with combined chemotherapy
Primary pulmonary lymphoma arising from mucosa-or bronchus-associated lymphoid tissue (MALT or BALT) is a rare disease. 1 2 We report a 30 year old man with low grade B cell BALT lymphoma who presented with a bulky mass in the lung and was treated successfully with cyclophosphamide, doxorubicin, vincristine and prednisone (CHOP) combined chemotherapy.
The patient was admitted with a dry cough, shortness of breath, back pain, and progressive infiltrates on chest radiographs. He had no history of risks for BALT lymphoma. 1 3 4 No rash or lymphadenopathy or organomegaly was detected. A CT scan of the chest showed a right mid lung bulky mass with a diameter of 10.9 × 10.6 cm and infiltrations in both lung fields (fig 1) . A transbronchial biopsy specimen was compatible with low grade (B cell lymphoplasmocytoid type) lymphoma. Immunohistochemical examination showed a monoclonal membrane surface κ light chain positive. The patient underwent combined chemotherapy (CHOP) which was repeated every 3 weeks. He tolerated the treatment without difficulty, his symptoms improved, and CT scans after completion of six courses of treatment showed a marked reduction in the lesions in both lung fields (fig 2) .
BALT lymphoma shows an indolent course and remains localised for a prolonged period of time, with systemic dissemination occurring late in the clinical course.
2 Recommended treatment options include complete surgical resection, radiotherapy, or chemotherapy. The role of surgery in the management of primary lymphoma of the lung is twofold: (1) to obtain diagnostic tissue and (2) to obtain a therapeutic resection. In our case we used combined chemotherapy because surgical intervention is of limited use in patients with a large non-resectable lesion or bilateral lung disease. 2 5 We conclude that, in patients with a large or bilateral pulmonary BALT lymphoma, transbronchial or transthoracic biopsy and mediastinoscopy are useful diagnostic procedures for obtaining a definitive diagnosis 5 and treatment with combined chemotherapy should be considered.
R Ali, F Özkalemkaş, T Özçelik, V Özkocaman, Ü Ozan, A Tunalı Obstructive sleep apnoea can directly cause death A 52 year old woman was referred for investigation of daytime somnolence. She complained of heavy snoring, unrefreshing disturbed sleep, and had fallen asleep while driving. She had an Epworth score 1 of 24/24, a history of hypertension controlled on losartan, had never smoked, and only took occasional alcohol. She had limited mobility as a result of her extreme obesity (168 kg) with a height of 1.58 m (BMI 67.3 kg/m 2 ). Her chest was clinically clear (FEV 1 1.8 l, FVC 2.3 l) and her serum bicarbonate level was 31 mmol/l, implying a degree of hypercapnia. She had a trace of oedema but no evidence of cardiac failure.
She was admitted 1 month later for a sleep study. Data collection included oximetry, pulse rate, movement and sound (SSI Visilab). At 04.30 hours the nursing staff found her lying dead across the bed. The oxygen saturation by pulse oximetry was 91% at the start of the night in a sitting position. Good data were obtained for the first 25 minutes of the study, the remainder being highly fragmented with values fluctuating between 90% and the instrument cut off level of 25%. The video showed a repeated but irregular pattern of apnoea, snoring, arousal, sitting up, falling asleep, and lying back into the supine position. From one such apnoea she failed to rouse sufficiently to resume breathing and suffered a cardiorespiratory arrest. Post mortem examination showed some coronary atheroma but, crucially, no occlusion, leading to the conclusion that the death was directly attributable to obstructive sleep apnoea (OSA). Lungs, liver and spleen showed some congestion consistent with the post mortem diagnosis of acute cardiorespiratory failure.
The coroner initially expressed concern that the patient was not being directly observed. After discussion it was accepted that a sleep test is not monitoring in the usual sense but is an exercise in data collection performed either in hospital or at home for reasons of organisational convenience.
This recorded death directly resulting from OSA in combination with severe obesity is unlikely to be unique and may be unusual only in that it was captured on the video recording. In such extreme cases recognising the component of OSA may be difficult as the oximetry recording is erratic rather than the familiar "saw tooth" waveform. A number of mechanisms associating OSA with increased morbidity and mortality have been proposed, significantly obesity and ventilatory failure 2 and vascular disease. 3 However, this case demonstrates a causal connection.
Attributing unexpected deaths to cardiac events rather than to OSA may conceal a number of deaths directly caused by OSA.
S Pearce
University Hospital of North Durham, Durham DH1 5TW, UK; sarah.pearce@ndhcnt.northy.nhs.uk Pancoast's syndrome as a result of metastatic renal cell carcinoma Infections, lymphomas, and metastases [1] [2] [3] are unique causes of Pancoast's syndrome. The most common aetiological factor is non-small cell lung cancer (NSCLC). Pancoast's syndrome resulting from metastatic renal cell carcinoma (RCC) has not previously been reported. We present the case of a metastatic Pancoast tumour in the left lung in a patient who had previously undergone resection for RCC.
A 49 year old woman was admitted with a pain in the left shoulder radiating to the arm which had been present for several months, eight years after excision of the left kidney for clear cell RCC. Computed tomographic scans of the chest and abdomen revealed a solitary irregular mass (4.5 cm) in the apical segment of the left lung adhering to the thoracic inlet with no evidence of local recurrence in the abdomen.
Extrapleural resection of the tumour with the apical segment of the lung was performed. Histological examination proved the metastatic origin of the tumour from RCC. Nine months after resection of the metastatic tumour the patient had a relapse in the left thoracic inlet. Residual left upper lobectomy with excision of ribs 1-4 and the infiltrated part of the brachial plexus was performed. Seven months later the patient underwent radiation therapy to the tumour bed and supraclavicular region because of metastases in the scalene nodes (total dose 60 Gy in 27 fractions over 41 days).
Twenty five months after the first metastatic resection the patient's general condition deteriorated due to dissemination of the disease. Radiological examination showed several new foci in both lungs and a metastatic tumour in the brain. The patient died 31 months after the first thoracotomy and 11 years after nephrectomy.
We conclude that metastatic RCC should be considered as a possible cause of Pancoast's syndrome. The resection should be as radical as in NSCLC-if necessary involving the adjacent structures-which should have been done in our first operation.
